This study examines the impact of FTSE 100 index revisions on the informational efficiency of the underlying stocks. Our study spans the 1986-2009 period. We estimate the speed of price adjustment and price inefficiency from the partial adjustment with noise model of Amihud and Mendelson (1987) . We report a significant improvement (no change) in the informational efficiency of the stocks added to (deleted from) the FTSE 100 index. The asymmetric effect of additions and deletions on the informational efficiency can be attributed, at least partly, to certain aspects of liquidity and other fundamental characteristics, which improve following additions but do not diminish after deletions. Cross-sectional analysis also indicates that stocks with low pre-addition market quality benefit more from joining the index.
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Introduction
This study examines the impact of FTSE 100 index revisions on the informational efficiency of the underlying stocks. It contributes to the literature in three important ways. First, while previous literature consistently finds that there are price gains, increases in investor awareness, and long-term improvements in stock liquidity following additions, this paper proposes a new approach to consider in detail whether index members also benefits from greater informational efficiency. Second, while most literature finds that, when a firm is removed from a major stock index, it experiences both stock price and liquidity falls, there are some studies that report that the advantages of gaining membership remain even after removal from the index. We extend this debate by examining whether the informational efficiency of a stock is reduced after removal from the index. Finally, we are able to explain the key determinants of informational efficiency changes around the time of joining and leaving the membership of the index.
Using data from 1986 -2009 to test whether FTSE 100 index revisions affect the market quality of stocks, we compare two measures of informational efficiency before and after index revisions. First, we use the Amihud and Mendelson (1987) technique to estimate the speed at which information is incorporated into the stock price. We then use the price inefficiency index developed by Chelley-Steeley (2008) to capture the degree to which the stock price deviates from its intrinsic value. We use a control sample to ensure that our results are not driven by factors other than the index revisions and then conduct cross-sectional analysis to identify the main determinants of the informational efficiency changes.
We find that the informational efficiency of a stock added to the FTSE 100 index is improved.
However, deletions do not exhibit any significant changes in the speed of price adjustment or pricing inefficiency. The asymmetric response of market quality to additions and deletions can partly be attributed to certain aspects of liquidity and other fundamental characteristics, which improve following additions, but do not always diminish after deletions. This result is also consistent with Chen et al. (2004) who show that investors' awareness increases when a stock joins the S&P 500, but does not decrease following its deletion from the index. Our cross-sectional analysis indicates that stocks with low preaddition informational efficiency benefit more from joining the index. This evidence is in line with Roll et al.'s (2009) finding that information production following options listing is larger in stocks where information asymmetries are the greatest. Our cross-sectional results also suggest that changes in informational efficiency are significantly related to changes in the information environment, idiosyncratic risk, liquidity and book-to-market value.
The remainder of the paper is organized as follows. Section 2 provides a brief review of the related literature and states the hypotheses to be tested. Section 3 presents the methodology. Section 4 describes our data. Section 5 presents and discusses the empirical findings and Section 5 concludes.
Literature review and hypothesis development
Since Dhillon and Johnson (1991) first reported stock price increases following additions to the S&P 500, academic studies have consistently found that firms benefit from joining major stock market indices. Index tracker funds need to rebalance their portfolios, leading to increased demand for the newly included stock. There is also evidence that inclusion, by itself, is perceived by the market as being an intrinsic measure of quality (for example, Denis et al., 2003; Sui, 2003; and Chakrabarti, 2002). Cai (2007) claims that S&P 500 index additions may convey new information to the market for two reasons.
First, when a firm is added to the index, the Index Membership Committee certifies it as a leading firm.
Second, because of the high turnover caused by index fund managers rebalancing their portfolios, certain Index Membership Committees may select firms that are likely to meet the index criteria for longer periods of time.
There are also clear long-term benefits in terms of liquidity and market awareness from inclusion in major stock market indices. Chen et al. (2004 Chen et al. ( , 2006 find that investors become more aware of a stock upon its addition to the S&P 500 index and that the number of individual shareholders increases when a stock joins the index. Hacibedel (2008) demonstrates that there is a considerable increase in analysts' coverage for new members of the MSCI index. Sofianos (1993) argues that index arbitrage may involve small and frequent trading. The enhanced trading frequency may reduce the inventory risk of market markers and hence enhance liquidity. Hegde and McDermott (2003) also attribute the price effects associated with S&P 500 revisions to liquidity changes in the post-revision period. Chakrabarti et al. (2005) show that trading volume rises after additions in a large number of major world stock markets, but not the US. In the case of the London stock market, Mazouz and Saadouni (2007) attribute the price patterns following FTSE 100 index revisions to non-information-related liquidity effects.
Because of these rebalancing, informational and liquidity effects, it is accepted that stock prices rise when a company is included in a major index. The main point of contention is whether this price rise is a permanent or transitory effect. The informational and liquidity arguments suggest that the effect should be permanent, while the rebalancing effect is temporary. Shleifer (1986) and Lynch and Mendenhall (1997) show that stocks experience permanent price increases on the announcement of their inclusion to the S&P 500 index. Deininger et al. (2000) find that stocks added to the German blue-chip index, the DAX, and the mid-cap index, the MDAX, experience permanent price increases. Chakrabarti et al. (2005) show that stocks from the UK, Japan, and emerging markets experience permanent price changes following index revisions. However, Harris and Gurel (1986) show that stock prices increase following announced additions to the S&P 500, but these effects are fully reversed after two weeks. Pruitt and Wei (1989) argue that temporary price changes following index revisions are consistent with heavy index-fund trading around the time of the change that move stock prices away from their equilibrium values. Chung and Kryzanowski (1998) , Elayan et al. (2000) , Rigamonti and Barontini (2000) , Shankar and Miller (2006) , and Daniel and Gerard (2007) also observe temporary price increases following additions to the Toronto Stock Exchange (TSE 300), the New Zealand Stock Exchange (NZE10 and NZSE40), the Italian Stock Exchange (Mib30), the S&P Small-Cap 600, and the Australian Stock Exchange (ASX200), respectively. In the context of the London Stock Exchange, Mase (2007) shows that stock prices increase gradually before the announcement of an inclusion and reverse completely in less than two weeks after the index revision date, while Mazouz and Saadouni (2007) find permanent price effects.
The evidence on whether removal from index membership adversely affects liquidity, market awareness and stock prices is more ambiguous. For example, Chen et al. (2004 Chen et al. ( , 2006 find that investors do not become unaware of a stock following its deletion, and that both the extent of media coverage and the number of individual shareholders are also not affected by index deletions. Chakrabarti et al. (2005) show that, while in many international markets trading volume decreases after index deletions, this is not the case for either the US or the UK. However, a large majority of studies that report temporary price rises in the case of additions also report temporary price declines in the case of deletions.
This evidence leads us to formulate testable hypotheses for market efficiency around the time of inclusion and exclusion from the membership of a major market index. If there is increased liquidity, trading volume and market awareness around the time of inclusion in an index, then we hypothesise that informational efficiency will increase. Similarly, we would hypothesise that changes in efficiency to additions and deletions will only be symmetric if the core underlying variables, such as market liquidity, also change in a symmetric way. We test these hypotheses by examining changes to the constituents list of the FTSE 100 index, which represents approximately 80% (9%) of the UK's (the world's) equity.
The FTSE Steering Committee is in charge of conducting a quarterly review of the FTSE 100 constituents list. Stocks listed on the London Stock Exchange are ranked by their market capitalization at the close of business on the day before the index revisions. Any company in the FTSE 100 list falling to 111th position or below will be automatically deleted from the index, while any company rising to 90th position or above will be automatically added to the index. To ensure that the index always maintains exactly 100 members, the highest (lowest) market capitalization stocks outside (inside) the index are added (removed) if the number of automatic deletions exceeds (is less than) the number of automatic inclusions.
1 Any constituent change is implemented on the third Friday of the same month, so that there are currently seven working days between the announcement and effective change dates. Amihud and Mendelson (1987) propose a model that distinguishes between a security's intrinsic value and its observed price. They attribute this difference to noise (see also Black, 1986) . Their model is specified as follows
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where is the logarithm of the observed prices , is the logarithm of the intrinsic value , is the price adjustment parameter, reflecting the speed at which information is incorporated into the stock price, and is white noise, which temporarily pushes the observed price away from its intrinsic value. Amihud and Mendelson argue that noise can be induced by: (i) noise traders, who trade merely to satisfy their transitory liquidity needs; (ii) errors in the analysis and interpretation of information or (iii) the trading mechanisms by which prices are set in the market.
Amihud and Mendelson assume that the logarithm of intrinsic value, , follows a random walk process with drift (2) where is the positive drift, is a random error, independent of , with zero mean and finite variance, .
The partial adjustment process
The coefficient reflects the speed at which transaction prices covert back to their true values. In particular, represents the extreme case of no price adjustment back to efficiency, implies partial price adjustment, suggests full price adjustment, and indicates that the observed prices over-adjusts. The magnitude of partial price adjustment is determined by the amount and quality of information as well as the extent to which markets are efficient. Thus, examining the change in the parameter between pre-and post-addition (deletion) periods, allows us to gauge whether FTSE 100 index revisions affect the price discovery process. If inclusion to (exclusion from) the FTSE 100 index improves (reduces) informational efficiency, the parameter g of the added (deleted) stocks should move closer to (deviate further from) unity.
Price inefficiency
Chelley-Steeley (2008) defines pricing inefficiency (pi t ) as the absolute value of the difference between the observed price ( ) and its intrinsic value ( ), or
The mean pricing error ( ) over a given time period [ ] is given as follows
An improvement in market quality is associated with a decline in . Hence, if inclusion to (exclusion from) the FTSE 100 index enhances (harms) informational efficiency, one should observe a decrease (an increase) in following additions (deletions).
Estimation method
Lyhagen (1999) shows that the price adjustment coefficient model of Amihud and Mendelson (1987) can be estimated using a Kalman filter. They also show that the Kalman filter process is much more efficient than other traditional techniques, such as Moving Average Convergence Divergence (MACD), Autoregressive Moving Average (ARMA), and a Logistic Binary Estimation (LOGIT). Similar evidence is reported by Brooks et al., (1998) , Faff et al., (2000) and Dunis and Morrison (2007) . Thus, we use the Kalman filter technique to estimate the unobserved true price from the observed price and decompose a contaminated price into a true price and noise.
2
The filtering process includes a set of equations which allow an estimator to be updated once a new observation becomes available. This process is carried out in two steps. The first step consists of forming the optimal predictor of the next observation, based on currently available information. In the second step, the new observation is incorporated into the estimator of the state vector using the updating equation (Harvey, 1991) . These two steps can formally be presented as follows
where is the observed variable at time t, is the vector of explanatory variables at time t; and are state variables at times t and t-1 respectively; and are uncorrelated error terms drawn from a normal distribution with zero mean.
We use Kalman filtering to estimate the informational efficiency measures as follows ,
If we set and -g = g * we can write equations (1) and (2) We estimate the pre-and post-revision g and after excluding a window immediately around the effective index revision dates. We do this for two reasons. First, since the FTSE 100 index revision decisions are based solely on market capitalization, additions and deletions are well anticipated by market participants and stock price changes may occur well before the actual announcement dates (see, e.g. Mase, 2007) . Thus, price movements immediately before events may not be representative of the true pre-revision period. Second, due to index funds executing substantial purchases (sales) of the added (deleted) stocks, significant abnormal price movements may be observed during the period immediately after index revision events. Consistent with the price pressure hypothesis, Vespro (2006) and Mase (2007) show that buying and selling pressures around FTSE 100 index revisions move prices temporarily away from their equilibrium values. Thus, including the window immediately after the event may result in biased estimates of post-revision g and PI.
3
In unreported results, we determine which window to exclude by estimating cumulative average abnormal returns (CARs) over several event windows. We find that CARs are statistically significant only in the windows within days around the index revision dates. We therefore estimate the preand post-revision g and within the windows [-261, -31] and [+31, +260].
To account for the possible impact of factors other than index revisions on our findings, we use a control sample methodology. We construct our control sample by matching each event stock with a control stock (i) with the closest market capitalization to the event stock at one month before revision; 5 (ii) that has never been a member of the FTSE 100 index, and (iii) that has a full set of 420 daily price observations available from DataStream.
Data and descriptive statistics
Data
We identify 367 FTSE 100 index revision events over the period from January 1984 to June 2009.
We exclude from our analysis stocks that were added (deleted) due to events such as mergers, spin-offs and takeovers, which are identified using data from different resources, including Thomson One Bank,
FT.com and the media coverage of each company.
The effective dates for all quarterly changes are obtained from FTSE International Limited and the DataStream. To be included in the sample, a stock needs to have a complete set of 420 working days around the effective change date. 6 The final sample includes 432 stock, 212 additions and 210 deletions, including both surviving and dead stocks. We match each event stock with a control stock using the matching procedure described in Section 4.2. Daily data taken from DataStream includes market capitalization, closing price, opening price, trading volume, number of trades, bid-ask spread, book-tomarket value and the number of shares outstanding. Table 1 provides the yearly distribution of additions and deletions across the study period.
[Insert Table 1 about here] However, the Mann-Whitney test suggests that the pre-index revision characteristics of the event stocks
Descriptive statistics
and their matched pairs belong to the same distribution.
5 Recall that stocks are included to and excluded from the FTSE 100 index solely on the basis of their market capitalization. 6 The same requirement is used by Liu (2009 [Insert [Insert Table 4 about here]
Empirical Results
Market quality changes following additions
Panel B shows that the mean (median) decreases significantly from 1.988 (1.613) in the preaddition period to 1.705 (1.316) in the post-addition period, with 56% of event stocks experiencing a decline in . Again, the control sample does not exhibit any significant changes in the mean between the pre-and post-addition periods. The finding that transaction prices move closer to their intrinsic values after additions also suggests that the market quality of the underlying stocks improve when they become members of the FTSE 100 index. [Insert Table 5 about here]
Market quality changes following deletions
Panel B shows that the post-deletion increase in the mean is also not statistically significant.
The mean only decreases in 46% of the deletion cases. The paired t-test shows that the change in the pricing inefficiency associated with the control sample is also not significantly different from zero, while a weak level of significance is detected by the Wilcoxon Signed rank test.
Thus, our results indicate that the market quality improves after additions, but does not deteriorate following deletions. This asymmetry is consistent with the investor awareness view of Chen et al. (2006) , which suggests that investor awareness increases when a stock enters into the index, but does not fall when a stock leaves the index
Cross-sectional analysis
Our previous findings suggest that stocks experience significant improvements in their market quality after joining the FSTE 100 index. 9 To examine the determinants of the change in market quality after a stock joins the index, we regress and against their pre-addition values and different combinations of the following set of explanatory variables; the change in trading volume ( ), the change in the number of trades ( ), the change in illiquidity ( ), the change in the bid-ask spread ( ), the change in the non-trading ( ), the change in media coverage ( ), the change in firm size ( ), the change in book-to-market value ( ), and the change in the residual variance of returns ( ). 10 We include the pre-additions market quality measures in the regressions to test whether stocks with low pre-addition market quality benefit more from joining the index. 11 We provide justifications for the other explanatory variables below.
The determinants of market quality changes
Previous studies (e.g. Easley and O'Hara, 1987; Grossman and Miller, 1988; Bacidore, 1997; Madhavan et al., 2005; Lu and Hwang, 2007 ) relate market quality changes to changes in the information environment, idiosyncratic risk, liquidity and other fundamental characteristics of the firm.
Changes in stock liquidity
Existing studies propose several liquidity measures. Trading volume, numbers of trades, and transaction costs are amongst the most widely used proxies for liquidity and investor's attention. Easly and O'Hara (1987) show that high trading volume affects the speed rate of price adjustment. They find stock prices adjust more slowly to large trades than small trades. Chordia and Swaminathan (2000) show that low volume stocks respond more slowly to market-wide information than high volume stocks. Hauser et al. (2001) report that increased volume and number of trades per session reduce the aggregate pricing error and related returns volatility. Ali et al. (2003) argue that securities with higher transaction costs are more likely to exhibit greater residual mispricing. Mech (1993) attributes the speed of the price adjustment process to non-trading (i.e. Zeros) while Lesmond et al., (1999) conclude that Zeros result from transaction costs.
Reflecting on the above arguments, we use ∆VO, ∆NT, ∆Amihud, ∆Ask-Bid as explanatory variables in our cross-sectional regressions. Fama and French (1992) consider market capitalization and book-to-market value as proxies for common risk factors. As discussed earlier in this study, market capitalizationis a major factor in FTSE 9 Cross-sectional analysis is conducted only on additions, as deletions do not exhibit any consistent statistically significant changes in g or . 10 Recall that the change is measured between the [-261, -31] and the [+31, +260] windows around the index revision dates. 11 Roll et al. (2009) suggest that information production following option listing is larger in stock where information asymmetries are greater and where investment analysis produces comparatively less public information. 100 index revision decisions. Given this, a legitimate concern regarding the efficiency effect reported above is that it may simply be a market value effect. Damodaran (1993) examines the relationship between stock market value and the speed of price adjustment. The result shows that the portfolio with the greatest market value adjusts to new information faster than small market value portfolios. Hasbrouck (1993) finds that pricing errors are negatively related to market value. Several researchers, including Chan and Faff (2005) , Chen and Zhang (1998) and Lu and Hwang (2007) , also show that stocks with high book to market value, small market size, and low analyst coverage are likely to be mispriced. This provides strong justification for the inclusion of and in our cross-sectional regressions. Bhagat et al. (1985) report a positive association between issuing cost and idiosyncratic risk, which reflects the asymmetric information between firm insiders and outsiders. Similarly, Easley and O'Hara (1987), De Long et al. (1990) and Huang and Masulis (2003) show that idiosyncratic risk is positively associated with the size of trade. They argue that large trades exhibit a greater adverse selection effect, as they are executed by better-informed investors. Kelly (2005) also shows that high idiosyncratic risk is associated with a poor information environment with greater noise trading, which causes stock prices to deviate from their fundamental values. However, Durnev et al. (2003) find that firms and industries with greater idiosyncratic volatility display greater stock price informativeness. They argue that if idiosyncratic volatility reflects the capitalization of private information into prices, high idiosyncratic volatility is a sign of active trading by informed arbitrageurs and implies that the stock price is tracking its fundamental value closely.
Changes in common risk factors
Changes in idiosyncratic risk
To capture the potential impact of changing idiosyncratic risk on the market quality of the underlying stocks, we include the change in the residual variance of the market model (∆VAR) as an explanatory variable in our cross-sectional regression. Shleifer (1986) argues that index membership attracts more media, stock analysts and institutional investors. Accordingly, more information should be generated and incorporated into the prices of the added stocks. Jennings and Starks (1985) find that stocks with better earnings reports are associated with high investor perceptions and greater information content. Thus, the speed of price adjustment is faster for stocks with better information. Bhushan (1989) finds that the information environment, measured by the number of analysts, is positively associated with the speed of adjustment. In addition, and ceteris paribus, the aggregate demand for analyst services is likely to be an increasing function of firm size. An investor is likely to find a piece of private information about a larger firm more valuable than the same piece of information about a smaller firm. Liu (2009) investigates reshuffles of the Nikkei 225 and shows that changes in press coverage for additions and deletions are consistent with the notion that Nikkei 225 membership attracts more press coverage, which generates more information about the added stocks.
Changes in information environment
To account for the impact of changes in the information environment on our results, we include ∆Lexis/Nexis as one of the explanatory variables in the cross-sectional regressions. Table 6 presents correlations among the changes in the dependent and explanatory variables. The changes in both explanatory and dependent variables are calculated as the difference between the postand pre-addition periods. Table 6 shows that ∆g and ∆ are significantly and negatively correlated with their pre-addition values. Specifically, the correlation between ∆g and pre-g is about -46% and the correlation between ∆ and preis approximately -69%. These negative correlations are consistent with the view that greater changes in market quality are associated with firms that have lower market quality in the pre-addition period. Thus, the stocks with lower market quality in the pre-addition period benefit more from joining the index. The correlation between the changes in market quality and the changes in explanatory variables vary substantially. ∆PI is significantly positively correlated with ∆VAR, ∆NT and ∆BTMV, indicating that greater price inefficiency is associated with higher idiosyncratic risk, higher number of trades and higher book-to-market value.
Correlations
[Insert Table 6 about here]
With regard to other correlations in Table 6 , in some cases the correlations between the explanatory variables are fairly high. For example, the correlation between ∆MV and BTMV, ∆Lexix/Nexis and ∆NT are 32%, 42.8%, respectively. To avoid multicollinearity problems, we avoid including highly correlated variables in the same regression. Table 7 reports the cross-sectional regression results. Panels A and B report the results from the changes in the speed of price adjustment (∆g) and price inefficiency (∆ ), respectively. We include different proxies related to stocks' characteristics as each alternative proxy may only capture a certain aspect of liquidity, information environment and risk.
Regression results
Panel A shows that ∆g is negatively related to pre-g across all models. This finding indicates that stocks with lower market quality in the pre-addition period benefit more from joining the index. The coefficient on ∆BTMV (in Model 2) is positive and significant at the 10% level, indicating that increasing BTMV stocks react more aggressively to information than decreasing BTMV stocks. Similarly, the significantly positive coefficient on ∆NT (in Model 1) reflects the positive association between the price adjustment parameter and trading frequency. The negative coefficient on ∆Ask-Bid (in Model 3) indicates that prices reflect information faster when transaction costs are reducing. This evidence is consistent with Mech (1993) , who shows that price-adjustment delays occur because of the high bid-ask spread. The coefficients on ∆MV, ∆VO, ∆Zeros, ∆Amihud, ∆VAR and ∆Lexis/Nexis are not statistically significant.
[Insert Table 7 about here]
We repeat our analysis using ∆ as the dependent variable and report the results in Panel B of Table 7 . The coefficient on preis negative and significant across all models, indicating that less efficiency priced stocks benefit more from the price noise reduction after joining the index. The coefficient on ∆BTMV (in Model 5) is positive and significant at the 1% level, indicating that high BTMV are more likely to be mispriced. This evidence is consistent with several studies in the literature, including Chan and Faff (2005) , Chen and Zhang (1998) and Lu and Hwang (2007) . The coefficient on ∆VAR (in Model 6) is also positive and significant at the 1% level, implying that the price discovery process of stocks with increasing idiosyncratic risk is noisier. This evidence is consistent with Kelly (2005) In brief, the cross-sectional-regressions show that the change in market quality is explained, at least partly, by the pre-addition market quality and the contemporaneous changes in information environment, idiosyncratic risk, liquidity and book-to-market value.
Conclusion
The Kalman filter technique allows us to estimate the stock's price adjustment parameter (g) and its intrinsic value (v t ) from the partial adjustment with noise model of Amihud and Mendelson (1987) .
These parameters are then used to compute the pricing inefficiency index, which measures the extent to which transaction prices deviate from their intrinsic value. The partial adjustment coefficient and price inefficiency metrics are used to examine the impact of the addition to (deletion from) the FTSE 100 index on informational efficiency. We also use a control sample to ensure that our results are not driven by other market index factors.
Our results show that market quality improves after additions, but does not deteriorate following deletions. This asymmetric effect can be attributed, at least partly, to idiosyncratic risk, liquidity and other fundamental characteristics, which improve following additions, but do not change after deletions. The cross-sectional analysis also indicates that stocks with low pre-addition market quality benefit more from being members of the index. This evidence is consistent with Roll et al.'s (2009) findings that information production following option listing is larger in stocks where information asymmetries are greater and where investment analysis produces comparatively less public information. Table 3 Summary statistics for the explanatory variables.
Cross-sectional means and medians of firm size (MV), book to market value (BTMV), the variance in residuals (VAR), trading volume (VO), number of trades (NT), Ask minus bid (Ask-Bid), illiquidity (Amihud) , the number of zero return (Zeros), and media coverage (Lexis/Nexis) are computed over the [-261, -30] and [+30, +260] windows around additions. This study uses trading volume (VO), number of trades (NT), Ask minus bid (Ask-Bid), illiquidity (Amihud) , and the (Zeros) as proxies for liquidity. VO is turnover by volume. NT is the number of daily transactions for a particular stock. Amihud (2002) defines illiquidity as the average ratio of the daily absolute return to the sterling trading volume on that day. The common factor risks and idiosyncratic risk are identified by the variance of residuals (VAR), market capitalisation (MV) and book to market value (BTMV). We define the idiosyncratic risk of a stock i, or VAR i , as the variance of the residuals resulting from regressing stock returns on the returns of the market portfolio. Table 4 Estimation of g and over pre-and post-addition periods for addition and control
In this table we presents market quality estimates for the pre-and post-addition period that have been obtained from the Kalman filter estimates of the Amihud and Mendelson (1987) model in the pre-and post-index revision periods. g is a partial adjustment coefficient and is the pricing inefficiency parameter of Chelley-Steeley (2008) . The control sample is constructed by matching each event stock with a non-event stock that has the closest market capitalization at one month prior to the event date. The ** and * indicate significance at the two-sided 5% and 10% levels, respectively. % increase in adjustment reports the percentage of the sample that experiences a rise in the partial adjustment parameter in the post-addition period, % decline in inefficiency is the percentage of the sample that experiences a decline in pricing inefficiency in the post-addition period. 
Table5
The estimation of g and PI over pre-and post-deletions periods for deletion and control
In this table we presents market quality estimates for the pre-and post-addition period that have been obtained from the Kalman filter estimates of Amihud and Mendelson (1987) model in the pre-and post-index revision periods. g is a partial adjustment coefficient and PI is the pricing inefficiency parameter of Chelley-Steeley (2008) . The control sample is constructed by matching each event stock with a non-event stock with the closest market capitalization at one month prior the event date. The ** and * indicate significance at 5% and 10% levels, respectively. % increase in adjustment reports the percentage of the sample that experiences a rise in the partial adjustment parameter in the post-addition period, % decline in inefficiency is the percentage of the sample that experiences a decline in pricing inefficiency in the post-addition period. The PI is multiplied by 1000 as in the Chelley-Steeley (2003 Table 6 Correlations of explanatory and dependent variables. This table reports the correlation matrix for the changes in the explanatory variables involved in the regressions of the changes in the informational efficiency. The change in both explanatory and dependent variables is calculated as the difference in the values of these variables between post-addition [+30, +260] and the preaddition [-261, -30] periods. The two dependent variables are ∆g and ∆ . The explanatory variables are the changes in market capitalisation (∆MV), the changes in book to market value (∆BTMV), the changes in the variance of residuals (∆VAR), the changes in market trading volume (∆VO), the changes in number of trades (∆NT), the changes in Ask-bid spread (∆Ask-Bid), the changes in illiquidity (∆Amihud), the changes in Zeros (∆Zeros), and the changes in media coverage (∆Lexis/Nexis). The *** , ** , * indicate that the correlation is significant at the two-sided 1%, 5%, and 10% levels respectively. [-261, -30] periods. The explanatory variables in Panels A and B are the changes in market capitalisation (∆MV), the changes in book to market value (∆BTMV), the changes in the variance of residuals (∆VAR), the changes in the logarithm of market trading volume (∆VO), the changes in the logarithm of number of trades (∆NT), the changes in ask-bid spread (∆Ask-Bid), the changes in illiquidity (∆Amihud), the changes in Zeros (∆Zeros), and the changes in media coverage (∆Lexis/Nexis 
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